SUMMARY Investigations were carried out to determine whether the melanin present in the blue and brown eyes were eumelanin, the melanin present in black hair and dark skin, or pheomelanin, the melanin present in red hair and the skin of people with red hair. 
The melanin present in the black hair and in the skin of people with black hair is called eumelanin, whereas the melanin in the red hair and in the skin of people with red hair is termed pheomelanin. 1-3. These melanins differ in their chemical and physical properties as well as in their biosynthetic pathways. Eumelanin is synthesised from dopa, and pheomelanin from cysteinyldopa. Eumelanin contains little or no sulphur, in contrast to pheomelanin which contains approximately 10% sulphur.'
Various natural melanins are, however, neither pure eumelanin nor pure pheomelanin. They are copolymers of dopa and cysteinyldopa. These have sulphur contents and other chemical and physical properties intermediate between pure eumelanin and pure pheomelanin. 6913 Melanins contain stable free radicals, which can be detected by electron spin resonance (ESR). Both eumelanin and pheomelanin give one common ESR signal; but pheomelanin gives another ESR signal, which is not seen in the case of eumelanin. The above difference in the ESR signal is observed with melanins isolated from human black and red hair." 14 Correspondcncc to Dr P K Basu, Dcpartmcnt of Ophthalmology, University of Toronto, I Spadina Crcsccnt, Toronto, Ontario, Canada M5S 2J5. Certain other differences in the photochemical and photobiological properties of melanins from black hair and red hair have also been reported by us. Irradiation of the red hair melanin was found to produce considerable amounts of superoxide whereas irradiation of black hair melanin did not produce any detectable amounts of superoxide." '7 Further, when Ehrlich ascites carcinoma cells were irradiated in the presence of red hair melanin there was a greater extent of cell lysis than when they were irradiated in the presence of black hair melanin. '8 Our previous studies'092" have shown that there are some qualitative differences in the physical and chemical properties of melanins isolated from human eyes having blue and brown irises (designated as blue and brown eyes respectively). These differences were observed in the oxidation properties of these melanins and the binding of some metabolites and drugs (e.g., protoporphyrin, chlorpromazine, and paraquat) to these melanins. The oxidation ofreduced nicotinamide adenine dinucleotide (NADH) by the melanin-protoporphyrin complexes was also different for these two melanins from human eyes.
The present report is a part of our study on the comparison of the properties of the blue and brown eye melanins. In this investigation the photolytic 549 IA Menon, P K Basu, S The eyes were dissected and the melanins were prepared from the iris, ciliary body, choroid, and retinal pigment epithelium according to the method previously described by us."
The methods for the maintenance of Ehrlich ascites carcinoma cells in mice, the preparation of these cell suspensions, the labelling of the cells with "Cr, and the determination of "Cr release following cell lysis were carried out by the methods described previously. 1 " The cells were irradiated with a Westinghouse mercury vapor lamp. The cell suspensions were shaken in a waterbath at 370C and irradiated by the UV light from the top. The lamp was placed at a height of 14 cm above the surface of the cell suspensions. The emission spectrum of the lamp and the irradiances with different filters were given in previous papers." '7 The formation of superoxide was determined by measuring the reduction of nitroblue tetrazolium chloride (NBT). The NBT reduction, which was inhibited by superoxide dismutase (SOD), was taken as a measure of the superoxide formation. ' Fig. 1 . For each spectrum the magnetic parameters of line width and g value were measured as reported in Table 4 . These spectral parameters (line width ca. 5 5 G, g ca. [2] [3] [4] were for the most part characteristic of eumelanins derived from dopa. 22 In terms of the ESR spectroscopy melanins from the different individual eye tissues were almost indistinguishable.
Discussion
Our results showed that irradiation of blue or brown eye melanin did not produce any detectable amounts of superoxide, (as tested by the reduction of NBT).
Irradiation of the carcinoma cells in the presence of blue or brown eye melanin did not produce any cell lysis. Our previous reports with hair melanins6" ' 18 2 showed that irradiation of phenomelanin produced considerable amounts of superoxide, whereas irradiation of eumelanin did not produce any superoxide under similar experimental conditions. Irradiation of Ehrlich ascites carcinoma cells in the presence of pheomelanin produced significantly more cell lysis than irradiation in the presence of eumelanin. Comparison of these findings with our present results indicates that the blue and brown eye melanins are essentially eumelanin. This is in conformity with our previous reports"'921 that these eye melanins had very low sulphur contents in contrast with the pheomelanins.
The ESR spectroscopy supports the conclusion that blue eye melanin and brown eye melanin are more like eumelanin than pheomelanin. The ESR signals further suggested that with respect to the quality of melanins, in the individual tissues from blue and brown eyes, namely the iris, ciliary body, choroid, and retinal pigment epithelium, these melanins did not differ.
Consideration of the present results and our previous results on the ocular melanins"' 19 20 and 
